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Motivation
Electron Interactions with Material
Electron Range Models
 𝑅𝑅(𝐸𝐸, 𝑏𝑏,𝑛𝑛) = 𝑏𝑏𝐸𝐸𝑛𝑛
 𝑅𝑅(𝐸𝐸, 𝑏𝑏1, 𝑏𝑏2,𝑛𝑛1,𝑛𝑛2) = 𝑏𝑏1𝐸𝐸𝑛𝑛1 + 𝑏𝑏2𝐸𝐸𝑛𝑛2
Electron Range Models
 𝑅𝑅 𝐸𝐸𝑏𝑏;𝑁𝑁𝑣𝑣𝑒𝑒𝑒𝑒𝑒𝑒 =
𝐸𝐸𝑏𝑏
𝐸𝐸
𝜆𝜆IMFP 𝐸𝐸
1−𝑒𝑒−𝐸𝐸/𝐸𝐸
1−𝑒𝑒−𝐸𝐸𝑏𝑏/𝐸𝐸
2
if 𝐸𝐸𝑏𝑏 < 𝐸𝐸
𝐸𝐸𝑏𝑏
𝐸𝐸
𝜆𝜆IMFP 𝐸𝐸𝑏𝑏
1−𝑒𝑒−𝐸𝐸/𝐸𝐸
1−𝑒𝑒−𝐸𝐸𝑏𝑏/𝐸𝐸if 𝐸𝐸 ≤ 𝐸𝐸𝑏𝑏 ≤ 𝐸𝐸HI
𝑏𝑏 𝐸𝐸𝑏𝑏
𝑛𝑛 1 − 1 + 𝑍𝑍0.39𝐸𝐸𝑏𝑏
3𝑁𝑁𝑣𝑣
𝑒𝑒𝑒𝑒𝑒𝑒𝑚𝑚𝑒𝑒 𝑐𝑐2
−2
if 𝐸𝐸𝑏𝑏 > 𝐸𝐸HI
Electron Range
Secondary Electron Yield
 𝛿𝛿 𝐸𝐸𝑏𝑏 = 𝛽𝛽𝜆𝜆𝑆𝑆𝐸𝐸2𝑏𝑏𝜖𝜖𝑚𝑚 𝐸𝐸𝑏𝑏1−𝑛𝑛 1 − 𝑒𝑒−𝑏𝑏𝐸𝐸𝑏𝑏𝑛𝑛𝜆𝜆𝑆𝑆𝐸𝐸
 𝛿𝛿(𝐸𝐸𝑏𝑏) = 𝛽𝛽𝜆𝜆𝑆𝑆𝐸𝐸2 𝑏𝑏1𝐸𝐸𝑛𝑛1+𝑏𝑏2𝐸𝐸𝑛𝑛2 𝐸𝐸𝑏𝑏𝜖𝜖𝑚𝑚 1 − 𝑒𝑒−𝑏𝑏1𝐸𝐸𝑛𝑛1+𝑏𝑏2𝐸𝐸𝑛𝑛2𝜆𝜆𝑆𝑆𝐸𝐸
 𝛿𝛿(𝐸𝐸𝑏𝑏) = 𝛽𝛽𝜆𝜆𝑆𝑆𝐸𝐸2𝑅𝑅(𝐸𝐸𝑏𝑏) 𝐸𝐸𝑏𝑏𝜖𝜖𝑚𝑚 1 − 𝑒𝑒−𝑅𝑅(𝐸𝐸𝑏𝑏)𝜆𝜆𝑆𝑆𝐸𝐸
Secondary Electron Yield Models
Secondary Electron Yield Models
Electron Range
Discrete Collision Yield Model
Collisions
Secondary Electron
Material
Discrete Collision Yield Model
𝛿𝛿(𝐸𝐸𝑏𝑏) = ∫0𝑅𝑅(𝐸𝐸𝑏𝑏)𝑛𝑛 (𝑧𝑧,𝐸𝐸𝑏𝑏)𝑃𝑃(𝑧𝑧)𝑑𝑑𝑧𝑧
Probability of Secondary Creation Probability of Secondary Emission
Secondary Electron Yield Model for 
Au
Secondary Electron Yield Model for 
HOPG
Conclusion
 Electron Emission Models → Spacecraft 
Charging Models
 Range Models → Electron Emission Models
 Discrete Collisional Model → Predictive Model
